Plastic Lens, Manufacturing Method Thereof, 
Production Tracing Management Method Thereof, 
and Optical Pickup Device 



CROSS-REFERENCE TO RELATED APPLI CATION 

The present invention is related to Japanese 
Patent Application Serial No. 2002-342775, which is 
hereby incorporated. 

RACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a plastic lens 
used in optical elements such as cameras and optical 
disc apparatus, a manufacturing method of the same, 
a production tracing management method for a plastic 
lens, and an optical pickup device having a plastic 
lens . 

Description of the Related Art 

Digital cameras and optical disc apparatus have 
been spread. The opt ical disc apparatus , for example, 
have an optical pickup device for reading information 
stored on an optical storage medium. The optical 
pickup device has a pickup lens for focusing light 
from a light source on the optical storage medium. 

The pickup lens is generally manufactured by 
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molding glass or plastic such as polyolefin resin or 
acrylic resin. A plastic pickup lens is produced by 
injection molding, transfer molding, or other 
molding techniques using a mold. In an injection 
molding process, for example, resin is poured into 
a cavity in the mold through a gate and allows it to 
cool to solidify, thereby producing a pickup lens. 

This kind of plastic lenses are mass-produced 
to reduce unit price. Thus, a plurality of lenses 
are simultaneously produced using a mold having a 
plurality of cavities . For example, eight lenses are 
produced at a time using a mold having eight cavities. 
Though the quality of the lens formed in each cavity 
is preferably the same, it may vary in practice. 
Further, the quality may vary by mold and molding 
device . 

A technique of marking a plastic lens is 
disclosed in Japanese Unexamined Patent Application 
Publication No. 2002-122711, and United States 
Patent Application Publication No. 2 001/0017 733, 
Asakura, for example. To distinguish a lens surf ace, 
this technique deposits a coating film that serves 
as a marking on the peripheral area of one lens surface 
by printing, coating, or evaporation. Thus, the 
25 material of the lens and the marking are different; 

therefore, this technique further requires a marking 
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process in addition to a lens molding process when 
producing a lens by injection molding. 

Another marking technique for another object is 
disclosed in Japanese Unexamined Patent Application 
Publication No. 2000-111709. This technique 

creates a convexity or concavity on a flange surface 
of an optical component to indicate a resin injection 
position. No mention is made to a manufacturing 
method nor mold used in this technique. Since the 
convexity or concavity is placed on the upper surface 
of the flange part, however, the marking is likely 
to chip away or get contaminated when put on a desk 
or by handling. This causes to fail to convey mar king 
information properly. Besides, the whole purpose of 
the marking described in this technique is to align 
the position of a gate, not to identify a lens nor 
track the production of the lens during the 
production process. This is obvious from the fact 
that the marking is formed only in one place, thus 
unable to distinguish between a plurality of lenses, 
in addition, the convex marking in the structure 
shown in Fig. 5 of the publication projects above the 
upper flange surface by 0.1 to 0.5 mm. Thus, the lens 
is unstable when placed with the surface having the 
convex marking facing down. Further, the convex 
marking can chip away by contact with another 
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component. The concavity formed at the upper flange 
surface, on the other side, is likely to suffer from 
accumulation of contamination/ for example glue, 
which reduces visibility. It is therefore preferred 
that the marking is visible even if it is formed at 
the other portion than the flange surface, and it does 
not touch another component. These references are 
incorporated herein. 

As described earlier, the quality of lenses 
produced by molding may vary by mold or cavity. This 
raises the need for quality control, production 
management, and production tracing of a lens after 
mounted on an optical device. It is thus preferred 
to create a marking on a lens itself to identify a 
production jig such as a mold and a cavity or a 
production line process. The creation of the marking, 
however, should not deteriorate the performance of 
the lens. The lens is an optical component, and 
certain performance is required accordingly. 
Creating the marking on an optical functional part 
at the center of the lens, for example, should be 
avoided since this has an adverse effect on the 
optical function. 

Further, if a marking is broken by abrasion with 
another component, it not only reduces visibility of 
the marking, but also deteriorates the optical 



performance of the optical functional part due to a 
broken dust attached thereto. 

SUMMARY OF THE INVENTION 
5 An object of the present invention is to provide 

a plastic lens having a marking optimally created 
thereon, an optical pickup device, and a 
manufacturing and production management method of 
the lens suitable for integrally molding such a 
10 marking by injection molding. 

To these ends, according to the present 
invention, there is provided a plastic lens produced 
by injection molding of resin material, including a 
flange part on a periphery of a lens surface, a flange 
surface on at least one side of the flange part having 
a part higher than the lens surface and a depressed 
part formed on at least a part thereof; and a 
marking integrally molded by injection molding to a 
marking surface of the depressed part, a highest 
point of the marking being lower than a highest point 
of the flange surface. 

Preferably, the flange part has a cutout portion 
in an outer side surface thereof. Further, the 
flange surface is preferably mirror-finished at 
least in a vicinity of an area where the marking is 
formed . 
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According to the present invention, there is 
provided a plastic lens produced by injection molding 
of resin material, including a flange part on a 
periphery of a lens surface, a flange surface on at 
least one side of the flange part having a part higher 
than the lens surface; and a marking integrally 
molded to the flange surface by injection molding, 
for identifying a production jig used to produce the 
lens . 

Preferably, a highest point of the marking is 
lower than a highest point of the flange surface . The 
marking is preferably formed in a depressed part of 
the flange surface. Further, it is preferred that 
the flange part has a cutout portion in an outer side 
surface thereof. The flange surface is preferably 
mirror-finished at least in a vicinity of an area 
where the marking is formed. 

According to the present invention, there is 
provided an optical pickup device having the above 

described lens. 

According to the present invention, there is 
provided a method of manufacturing a plastic lens 
produced by injection molding of resin material in 
a mold cavity, the lens having a marking on a different 
part from an optical functional part. The method 
includes the steps of providing a mold part for one 
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side comprising a first mold member and a second mold 
member, the first mold member and the second mold 
member forming a part of the mold cavity; providing 
a mold part for other side to form the mold cavity 
cooperable With the mold part for one side when 
assembled; injecting resin material into the mold 
cavity; forming the optical functional part of one 
side of the lens, with the first mold member; and 
forming the different part of one side of the lens 
than the optical functional part and the marking 
thereon, with the second mold member. 

Preferably, the different part of one side of 
the lens than the optical functional part has a flange 
part on a periphery of a lens surface. A boundary 
between the first mold member and the second mold 
member is preferably located near an innermost 
periphery of the flange part of the lens. The flange 
part of the lens preferably has a depressed part on 
at least a part thereof and a marking integrally 
molded to the depressed part by injection molding. 
Further, it is preferred that the flange part of the 
lens includes a flange surface on at least one side 
of the flange part having a part higher than the lens 
surface and a depressed part on at least a part thereof, 
and a marking integrally molded by injection molding 
to a marking surface of the depressed part, a highest 
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point of the marking being lower than a highest point 
of the flange surface. Furthermore, the flange 
surface preferably has a cutout portion in an outer 
side surface thereof. The flange surface of the 
flange part is desirably mirror-finished at least in 
a vicinity of an area where the marking is formed* 
According to the present invention, there is 
provided a method of tracing production of a plastic 
lens produced by in j ect ion molding of resin material . 
The method includes the step of manufacturing the 
plastic lens comprising a flange part on a periphery 
of a lens surface, a flange surface on at least one 
side of the flange part having a part higher than the 
lens surface, and a marking integrally molded to the 
flange surface by injection molding; and the step of 
tracing production of the lens by use of the marking 
formed on the lens. 

According to the present invention, there is 
provided another method of tracing production of a 
plastic lens produced by injection molding of resin 
material. The method includes the step of 

manufacturing the plastic lens comprising a flange 
part on a periphery of a lens surface, a flange surface 
on at least one side of the flange part having a part 
higher than the lens surface, and a marking 
integrally molded to the flange surface by injection 
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molding, a highest point of the marking being lower 
than a highest point of the flange surface; and the 
step of tracing production of the lens by use of the 
marking formed on the lens. 

Preferably, each position of the marking formed 
on each lens is circumf erentially different on the 
flange surface to distinguish production of one lens 
from another. Further, it is preferred that each 
shape of the marking formed on each lens is different 
to distinguish production of one lens from another. 

According to the present invention, there is 
provided a mold for manufacturing a plastic lens 
produced by injection molding of resin material and 
having a marking on a part different from an optical 
functional part. A mold at a side where a marking 
will be formed includes a first mold member to form 
an optical functional part of one side of the lens, 
and a second mold member to form a part different from 
the optical functional part of one side of the lens. 
The second mold member is separatable from the first 
mold member and has a portion to form the marking. 

The present invention can. provide a lens where 
a marking for production tracing is created in the 
most effective way, a manufacturing method thereof , 
and an optical pickup device. 

The above and other objects, features and 
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advantages of the present invention will become more 
fully understood from the detailed description given 
hereinbelow and the accompanying drawings which are 
given by way of illustration only, and thus are not 
5 to be considered as limiting the present invention. 

BRIE F DESCRIPTION OF TH E DRAWINGS 

Fig- 1A and IB are a top plan view and a side 
plan view, respectively, of a lens according to the 
10 present invention. 

Fig. 2 is an enlarged sectional view of a flange 
part of a lens according to the present invention. 

Fig. 3 is an enlarged sectional view of a flange 
part of a lens according to the present invention. 

Fig. 4 is an enlarged sectional view of a flange 
part of a lens according to the present invention. 

Fig. 5 is an enlarged sectional view of a flange 
part of a lens according to the present invention. 

Fig. 6A and 6B are a top plan view and a side 
plan view, respectively, of a lens according to the 
present invention. 

Fig. 7 is a sectional view showing production 
of a lens according to the present invention. 

Fig. 8A and 8B are sectional views showing 
production of a lens according to the present 
invention . 
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Fig. 9 is a view showing an optical pickup device 
according to the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
EMBODIMENT 1 

A lens according to the first embodiment of the 
present invention will be explained hereinafter, 
taking a pickup lens as an example, with reference 
to Figs, 1A, IB, and 2. 

Fig. 1A is a top plan view of a lens 1. Fig. 
IB is a side plan view of the lens 1, and the left 
half shows a cross-section of the lens. As shown 
therein, a flange part 2 is formed on the outer 
periphery of the lens 1. The flange part 2 has an 
upper flange surface 21, which faces toward an 
optical recording medium when the lens 1 is mounted 
on an optical disc apparatus to read information from 
the optical recording medium. The other side is a 
lower flange surface 23. The flange part 2, which 
is strip-shaped, is placed on the entire periphery 
of an optical functional part of the lens 1. The 
flange part 2 is not necessarily completely around 
the periphery, and it may have a notch at a part of 
the periphery. 

As shown in Fig. IB, the highest part of the 
upper flange surface 21 is higher than the upper 
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surface of the optical functional part in the optical 
axis direction. Thus, when the lens 1 is placed on 
a desk or so on with the upper flange surface 21 facing 
down, the upper flange surface 21, not the optical 
functional part, touches the desk. This prevents the 
optical functional part from being damaged by contact 
with a desk and the like. This also prevents it from 
being damaged by direct contact with an optical 
recording medium after the lens 1 is mounted to an 
optical disc apparatus - 

The lens 1 in this example has a diameter of 5.8 
mm, including the flange part 2. The flange part 2 
has a vertical width of 0.9 mm. A lens in another 
example has a diameter of 3.8 mm. 

As shown in Fig. 1A, the upper flange surface 
has a depressed part 20. Markings 3a and 3b are 
created in two different positions on the depressed 
part 20. The markings are used to identify a 
production jig such as a mold, a cavity, or an 
injection molder. The markings 3a and 3b are formed 
not to be higher than the highest part of the upper 
flange surface 21. The markings 3a and 3b are 
integrally molded to the upper flange surface 21 by 
providing a mold for the surface with the shapes 
corresponding to the markings. The markings are 
placed in two different positions to distinguish 
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lenses produced with different production jigs by 
changing their relative positions. A cavity, for 
example, is distinguishable by changing the relative 
positions of the markings according to a cavity. 
Specifically, for the first cavity, the markings are 
placed in such positions that the angle between the 
lines connecting the center of the lens to each of 
the markings is 180 degrees. For the second cavity, 
on the other hand, the markings are placed in 
circumferentially different positions in which the 
above angle is 120 degrees. 

The markings 3a and 3b each have a shape of 
half-round convex. Though a concave shape can also 
serve as a marking, the convex shape is preferable 
because of ease of mold production. The markings 3a 
and 3b in this example have a height of 0.02 to 0.03 
mm. The half-round convex shaped markings is 
advantageous in that mold production is easy. The 
shape of the marking 3 is not necessarily half-round, 
and it may be another shape such as a square or a cross, 
or it may be a shape of a letter such as an alphabet 
or a number. Though the markings 3a and 3b have the 
same shape in this example, they may have a different 
shape. The number of the markings 3 may be more than 
two. Or, it may be one if the shape varies by unit 
to identify such as by cavity. Further, if the lens 
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has a marking indicating the position of a gate, 
checking the relative position of this marking and 
the marking 3 allows identification. Furthermore, 
one lens may have markings for identifying both a mold 
and a cavity. For example, the marking for 
identifying a mold may be two parallel convexities, 
while the marking for identifying a cavity may be one 
convexity, thereby distinguishing between the two. 

Fig. 2 is an enlarged sectional view of the 
flange part 2 of the lens 1. If the marking 3 is 
placed on the highest part of the upper flange surface 
21 in the optical axis direction, the fine marking 
3 may be broken to be invisible by abrasion with the 
surface where the lens is placed during the 
production process or by contact with an optical 
recording medium when the lens 1 is mounted to an 
optical pickup device. Further, if the marking 3 is 
chipped away, it may generate plastic particles or 
dust, which causes a problem. A solution to the above 
problems is to create a depressed part 20 on at least 
a part of the flange surface, and form the marking 
3 thereon to be lower than the highest part of the 
upper flange surface 21. In this embodiment, the 
flange surface has a depressed part 20 formed in the 
circumferential direction, and the marking 3 is 
placed on the depressed part 20 so that it is lower 
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than the highest part of the upper flange surface 21 . 
Having the marking 3 not protruding above the upper 
flange surface 21, this embodiment can reduce the 
risk of damage by abrasion. 
5 In the upper flange surface 21, the surface of 

the depressed part 20 where the marking 3b is formed 
is a marking surface 211. The marking surface 211 
is lower than the flange surface 21 in the optical 
axis direction. For easier release of a molded 
10 product from a mold, the marking surface 211 is lower 

than the highest point of the upper flange surface 
21 preferably by less than 100 um, and more preferably 
by 50 pm and less. The marking surface 211 may be 
higher or lower than the lens surface. 
15 The upper flange surface 21 including the 

marking surface 211 is mi rror- f ini shed in a polishing 
process of a mold member. Since a surface with a 
mirror finish has higher reflectivity than a surface 
without a mirror finish, the bright and dark contrast 
20 is great between the marking 3 and the other part. 

There is thus an advantage of the increased 
visibility of the marking 3. The mirror finish may 
be applied to the whole area of the upper flange 
surface 21 or to a limited area in the vicinity of 
25 the marking, when creating a marking on the marking 

surface 211, the ratio M/W of the width (M) of the 
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bottom of the marking and the width (W) of the marking 
surface is preferably 2 to 10, and more preferably 
2.5 to 5. 

Preferably, the marking surface 211 does not 
extend to the outer peripheral part of the lens by 
forming the highest portion in the flange surface at 
the outer peripheral part of the marking surface 211. 
This prevents an adhesive from flowing thereinto to 
make the marking invisible. 

Another solution to the problem of damage by 
abrasion is to place the marking 3 not on the upper 
flange surface 21 but on the other part outside of 
the optical functional part, for example, the 
outermost peripheral area of the lens surface. 
15 However, this has the problem that the marking 3 is 

blocked from view by the flange part 2 . In addition, 
to have a large effective diameter or optical 
functional part, it is not preferred to place the 
marking 3 on the lens surface. The present 
embodiment thus places the marking 3 on the flange 
part 2. Since the marking 3 is placed on the upper 
flange surface 21 in this embodiment, the marking 3 
is still visible after the lens 1 is attached to an 
optical disk apparatus. 

In this embodiment, the lowest point of the 
upper lens surface and the highest point of the lower 
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lens surface are not in corresponding positions as 
shown in Fig. 2. A boundary Q between the lower 
flange surface 23 and the lens surface is located at 
the outer side of a boundary P between the upper flange 
surface 21 and the lens surface. This ensures the 
marking surface to still have a sufficient width when 
the thickness of the lens is reduced and that of the 
flange part is reduced accordingly. 

EMBODIMENT 2 

A lens according to the second embodiment of 
this invention is different from the lens according 
to the first embodiment in the shape of the flange 
part. Other aspects are the same as the first 
embodiment, and therefore same explanation will be 
shortened. 

Fig. 3 is an enlarged sectional view of the 
flange part of the lens in the second embodiment of 
the invention. As shown therein, the flange surface 
has a depressed part, and the bottom surface of the 
depressed part is a marking surface 211 . The marking 
surface 211 is lower than the upper flange surface 
21. The marking surface 211 extends to the inner 
periphery of the flange part. It is also possible 
that the upper flange surface 21 lies on both the outer 
periphery and the inner periphery of the flange part 
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with the marking surface 211 lying therebetween, as 

shown in Fig. 3. The height of the upper flange 

surface 21 at the outer and inner periphery is not 

necessarily equal. 

The upper flange surface 21 is preferably 

perpendicular to the optical axis direction; however, 

the surface may be inclined. 

In the following, a process of manufacturing the 
lens having the above configuration by injection 

molding will be briefly explained. 

The process begins with creation of a mold. The 
mold has a shape corresponding to the shape of an 
article to be produced. The mold used in this 
embodiment has such a shape as to form a marking on 
the upper flange surface 21. 

The next is setup of the mold in an injection 
molder. Then, in the injection molder, resin is 
injected into a cavity in the mold through a gate. 
The resin in the cavity then cools to solidify. A 
lens is thereby produced. 

As described above, the lens according to this 
embodiment has the marking created in the most 
effective manner to identify a production jig such 
as a cavity and a mold. This provides the same 
advantage as the lens according to first embodiment. 
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EMBODIMENT 3 

A lens according to the third embodiment of this 
invention is different from the lens according to the 
first embodiment in the position of the marking* 
Other aspects are the same as the first embodiment, 
and therefore same explanation will be shorten. 

Fig. 4 is an enlarged sectional view of the 
flange part of the lens according to the third 
embodiment. As shown therein, the marking 3b, which 
is a half-round convex shape, is created on the upper 
flange surface 21. The marking 3b is formed to be 
lower than the highest part of the upper flange 
surface 21. In the lens according to this embodiment, 
the depressed part 20 is formed at the outer part of 
the upper flange surface 21. 

As described above, the lens according to the 
third embodiment of this invention has the marking 
created in the most effective manner to identify a 
production jig such as a cavity and a mold. It 
provides the same advantage as the lens according to 
above embodiments . 

EMBODIMENT 4 

A lens according to the fourth embodiment of 
this invention is different from the lens according 
to the first embodiment in the shape of the outer side 
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surface of the flange part. Other aspects are the 
same as the first embodiment, and therefore same 

explanation will be shortened. 

Fig. 5 is an enlarged sectional view of the 
flange part of the lens in the fourth embodiment . The 
lens is attached to a pickup holder 4 of an optical 
pickup device. As shown therein, the flange part 2 
of the lens has a cutout portion 221 at its outer side 
surface. The cutout portion 221 has such a shape that 
the upper part of the outer side surface of the flange 
part 2 is cut away. Though the cutout portion 221 
is provided on the entire periphery of the flange part 
2 in this example/ it is not necessarily on the entire 
periphery . 

A pickup holder 4 holds the lens by the lower 
flange surface 23 and a side flange surface 22. 
Specifically, the pickup holder 4 has a mounting 
portion 41 where the lower flange surface 23 is placed 
and a protruding portion 42 projecting upward at the 
outer side of the mounting portion 41. 

The bottom surface of the cutout portion 221 is 
at substantially the same height as the top surface 
of the protruding portion 42 of the pickup holder 4. 
In other words, the height H of the protruding portion 
42 is substantially the same as the distance between 
the bottom surface of the cutout portion 221 and the 



lower flange surface 23. 

The lens 1 is attached to the pickup holder 4 
generally with an adhesive. The cutout portion 221 
serves as an adhesive reservoir. This prevents that 
an adhesive flows into the area of the marking 3b to 
make the marking 3b invisible. 

EMBODIMENT 5 

A lens according to the fifth embodiment of this 
invention is different from the lens according to the 
first embodiment in the position and shape of the 
marking. Other aspects are the same as the first 
embodiment, and hence same explanation will be 
shortened. 

Figs. 6A and 6B are a top plan view and a side 
plan view, respectively, of a lens in the fifth 
embodiment. As shown in Fig. 6A, the marking 3b f 
which is formed on the upper flange surface 21, has 
a convex semicy 1 indrical shape protruding toward the 
center of the lens. The upper surface of the marking 
3b is at the same level as the upper flange surface 
21 as shown in Fig. 6B. 

As described above, the lens according to the 
fifth embodiment of this invention has the marking 
created in the most effective manner to identify a 
production jig such as a cavity and a mold- It 
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thereby provides the same advantage as the lens 
according to the above embodiments. 

The convex shape protruding toward the center 
of the lens is not necessarily semicylindrical , and 
it may be triangular, quadrilateral, and so on. 

EMBODIMENT 6 

A lens according to the sixth embodiment of this 
invention has the same shape as the lens according 
to the first embodiment. This embodiment uses 
inserts as some of the mold members to produce the 
lens. Other aspects are the same as the first 
embodiment, and therefore same explanation will be 
shortened. 

Fig. 7 is a side plan view of a lens according 
to the sixth embodiment of this invention. Inserts 

51 and 52 are also shown therein. The inserts 51 and 

52 are mold members to shape a portion including an 
optical functional part of the lens 1. Members 53 
and 54 are mold members to shape the flange part 2. 
The mold members 53 and 54 are made separately from 
the inserts 51 and 52. On each side, mold members 
51 and 53, or 52 and 54 form each side of mold part. 
When assembled, those mold members form a mold cavity, 
in which resin material is injected and molded. For 
the lens surface without marking, use of the insert 
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maybe eliminated. Specifically, the insert 52. may 
not be separated from but integrated to the mold 
member 54* 

As known from the description, the optical 
functional part means the aperture of the luminous 
flux that actually passes through the lens, which 
differs according to use. For example, NA=0.45 
for CD, NA=0. 60 for DVD, and NA=0.85 for Blu-ray disc. 
The optical functional part is placed in the inner 
part of the lens surface. 

A parting line that separates the inserts 51 and 
52 from other mold members is somewhere between the 
outermost periphery of the optical functional part 
of the lens and the innermost periphery of the marking 
surface. Preferably, the parting line is at the 
inner peripheral area of the flange part 2. This is 
for the reasons including the following. The first 
is that, even if flash, which is a sharp protrusion, 
is formed as resin solidifies at the boundary between 
the inserts 51 or 52 and other mold members, it causes 
no problem provided it is less than the depth of the 
depressed part. The second reason is that, if the 
parting line is at the boundary between the upper 
flange surface 21 and the lens surface, it is 
difficult to apply a mirror finish to the upper flange 
surface 21 . 
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The mold member 53 has a portion to define the 
shape of a marking at the part facing the upper flange 
surface 21 of the flange part. This portion allows 
forming the marking 3b on the flange surface by 
injection molding. 

As described above, the insert 51 is placed in 
the mold to shape the optical functional part mainly. 
This is to facilitate the adjustment in the 
production of the lens 1. When producing the lens 
1, a marking is integrally molded on the upper flange 
surface. It is thus preferred that the mold members 
for the optical functional part can rotate along the 
optical axis without changing the position of the 
mold members for the flange part, which has the cavity 
number or other marking. The use of the inserts 51 
eliminates the need to create another united molding 
part for a marking on the flange part additionally. 

For example, if the lens produced with the 
insert placed at a certain position turns out to be 
poor in quality, the lens can be reproduced after 
rotating the insert. The position of the insert is 
repeatedly adjusted until the lens quality improves. 

In this embodiment, each of the mold members 53 
and 54 may be composed of two or more pieces. 

The present invention places a marking not on 
the optical functional part but on the other part of 
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the lens. This is especially suitable for the 
manufacturing method that uses the inserts 51 and 52 
as the mold parts to shape the optical functional part. 

Since the insert 51 is a separate part from the mold 
member 53, it reduces the risk of damaging the insert 
51 during the process of forming a shape 
corresponding to a desired marking on the mold member 
53 . 

EMBODIMENT 7 

A lens according to the seventh embodiment of 
this invention is different from the lens according 
to the first embodiment in the shape of the marking. 
Other aspects are the same as the first embodiment, 
and hence an explanation will be omitted. 

Fig* 8A is an enlarged sectional view of the 
flange part of the lens according to the fourth 
embodiment of the invention. Fig. 8B is a sectional 
view showing the above lens placed in the mold parts 
including the inserts 51 and 52. As shown therein, 
the marking 3b is a half-round concave shape formed 
on the upper flange surface 21. Since the marking 3b 
is depressed below the upper flange surface 21, it does 
not touch the surface where the lens is placed during 
the production process. Further, it does not touch 
an optical recording medium when the lens 1 is mounted 



to an optical pickup device. This reduces the risk 
of damage by abrasion with the surface or the optical 

recording medium. 

As shown in the figure, the mold members to shape 
the optical functional part of the lens 1 are the 
inserts 51 and 52. The mold members to shape the 
flange part 2, on the other hand, are the mold members 
53 and 54, which are made separately from the inserts 
51 and 52. 

EMBODIMENT 8 

The eighth embodiment of this invention relates 
to an optical pickup device having the lens according 
to one of the first to seventh embodiments. 

Fig. 9 shows the structure of an optical pickup 
device 100 where the lens 1 is mounted. The lens 1 
is fixed at four points with the pickup holder 4. 
Specifically, the flange part 2 of the lens 1 is 
attached to the pickup holder 4 with an adhesive. 

The marking on the flange part 2 is visible to 
the eye with or without a hand lens when the lens 1 
is mounted on the optical pickup device 100. For a 
lens with a certain defect, its production process, 
can be tracked using the marking to identify a 
production jig, mold, production line process, 
production place, producer, and so on. 
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ANOTHER EMBODIMENT 

The lens according to the present invention may 
be a meniscus lens with one side convex and the other 
concave, for example. 

From the invention thus described, it will be 
obvious that the embodiments of the invention may be 
varied in many ways. Such variations are not to be 
regarded as a departure from the spirit and scope of 
the invention, and all such modifications as would 
be obvious to one skilled in the art are intended for 
inclusion within the scope of the following claims. 
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